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Introduction: Device discontinuance is a widespread problem with assistive technology 
(AT) and durable medical equipment (DME), affecting approximately one third of people 
with disabilities who successfully acquire equipment. Consumers’ dissatisfaction with 
service and device-related factors can directly lead to AT device non-use. Roger’s 
Diffusion of Innovation Theory provides a foundation for understanding how to address 
device discontinuance, potentially through follow-up services.  
Objective: The aim of this doctoral capstone is to discuss the piloting and feasibility of 
using follow-up outcome measures in an outpatient occupational therapy rehabilitation 
setting in order to identify and address challenges with equipment discontinuance. 
Methods: A sample of 69 clients receiving equipment recommendations from a specialty 
AT clinic were contacted. The COPM, ATUFS, and QUEST 2.0 were piloted to measure 
device use and satisfaction. The feasibility of using these measures within a follow-up 
protocol for this outpatient practice was then evaluated. 
Results: A total of 63% of the sample (N=69) was successfully contacted. The site-
specific protocol successfully determined whether these clients had acquired and used 
	
	 vii 
their devices, subsequently allowing AT practitioners to provide additional supports for 
clients who had experienced discontinuance or non-acquisition.  
Conclusion: Using standardized outcome measures to follow-up with clients in this 
setting was deemed not feasible secondary to time constraints and difficulty contacting 
clients. Recommendations for improving follow-up with and without use of standardized 
measures is discussed. Follow-up encouraged clients to schedule additional 
appointments, utilize recommended funding resources, or seek out referrals. 
Keywords: Assistive Technology, Durable Medical Equipment, Discontinuance, Follow-
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CHAPTER ONE: Introduction 
Section One: Overview of assistive technology practice 
The Assistive Technology Act of 2004 defines assistive technology (AT) devices 
as “any item, piece of equipment, or product system, whether acquired commercially, 
modified, or customized, that is used to increase, maintain, or improve the functional 
capabilities of individuals with disabilities” (29 U.S.C. § 2202(2)). AT services are 
defined as “the evaluation of need, the process of acquiring the device, fitting or 
customizing the device, coordinating the intervention plan, and providing training and 
technical support to users and related personnel” (29 U.S.C. § 2202(2)). Both AT devices 
and services are essential components to provide in combination. People do not often 
realize that AT services are just as important as the device itself in order to ensure the 
device is useful, safe, and effective (Bausch, Ault, Evmenova, & Behrmann, 2008). The 
Tech Act allocates federal funds to states and territories to distribute to consumer-
oriented programs including equipment loan facilities, referral services, and 
demonstration centers in order to increase the availability of AT services (Association of 
Assistive Technology Act Programs, 2016). For example, Rancho Los Amigos’ Center 
for Applied Rehabilitation Technology (CART) is run according to guidelines and capital 
from the Tech Act in conjunction with Los Angeles County-based funding. The Tech Act 
provides supports to initiate AT services but does not necessarily regulate how services 
are delivered. There is no single accepted, evidence-based method of AT service 
provision mandated in these policies, rather general frameworks are provided. 




AT is listed as an intervention implemented by OTs in the American Occupational 
Therapy Association’s (AOTA) Occupational Therapy Practice Framework (2014). AT is 
considered a preparatory method that promotes occupational performance in clients who 
use AT as part of treatment; therapists assess, select, provide, fabricate, educate, and train 
clients to use devices to support occupational engagement (AOTA, 2014; AOTA 2016). 
According to the Accreditation Council for Occupational Therapy Education’s standards 
(ACOTE, 2012), evaluation and design of AT devices is considered an entry-level 
competency for OT practitioners. OTs partner with many other professionals when 
providing AT services and collaborate as part of multidisciplinary teams during service 
delivery (Goodrich & Garza, 2015). AT services may be provided by a variety of 
professionals, including OTs, physical therapists (PTs), speech language pathologists 
(SLPs), rehabilitation engineers, or Assistive Technology Professional (ATP) certified 
individuals (Arthanat, Elsaesser, & Bauer, 2017).  
Section Two: Overview of the problem 
A problem that permeates AT practice, regardless of provider type, device type, 
or disability, is device abandonment, non-use, or discontinuance (Phillips & Zhao, 1993; 
Riemer-Riss & Wacker, 2000; Cruz, Emmel, Manzini, & Braga Mendes, 2016). 
Discontinuance is the phenomenon when equipment users stop using the devices after 
initially utilizing it (Phillips & Zhao, 1993; Riemer-Riss & Wacker, 2000). Although 
rigorous research on device abandonment is somewhat outdated, studies over time cite 
between 8-75% rates of device abandonment, averaging a rate of about a third of devices 




Sugawara, Ramos, Alfieri, & Battistella, 2018; Phillips & Zhao, 1993). While studies are 
outdated, research shows multiple salient themes associated with lower AT device 
adherence and use, including lack of consideration of user opinion in selection, ease of 
device procurement, poor device performance, and changes in users’ needs or priorities 
(Phillips & Zhao, 1993; Sugawara et al., 2018). In addition, AT devices are frequently 
abandoned by dissatisfied consumers with disabilities who want to be more involved in 
the AT service delivery process and do not have opportunities to trial devices, provide 
input in adaptation, or select among choices (Larsson Ranada & Lidstrom, 2017; Martin, 
Martin, Stumbo, & Morrill, 2011). Many AT practitioners report that they need more 
education and training in how to provide evidence-based, consumer-oriented AT services 
in order to ensure that they are well-prepared to identify and address factors associated 
with discontinuance (Arthanat, Elsaesser, & Bauer, 2017; Long, Woolverton, Perry, & 
Thomas, 2007). Gaps in service provider training and complaints from consumers 
indicate problems with adequate AT service delivery that can result in AT non-use. 
Some individuals never have the opportunity to discontinue use of equipment 
because they have challenges acquiring it in the first place. Access to AT devices and 
services varies substantially according to diverse demographic factors (Rutledge & 
McLaughlin, 2008; Orellano-Colón, Rivero-Méndez, Lizama, & Jutai, 2018; Matter et 
al., 2017; Loggins, Alston, & Lewis 2014; Alston, Lewis, & Loggins, 2014). Some of 
these demographic factors include age, socioeconomic status, veteran status, race, 
ethnicity, and specific diagnostic groups (Durocher, Wang, Bickenbach, Schreiber, & 




federal insurance coverage from Medicaid or Medicare than a veteran over the age of 65 
(Centers for Medicare & Medicare Services, 2019; Department of Healthcare Services, 
2019). Legislative limitations influence the availability of funding coverage by insurance 
and can create long wait times to secure devices (Wallace, 2011). Without public and 
private healthcare coverage, many individuals with disabilities and their caregivers, 
particularly those of Hispanic descent, opt to pay out-of-pocket for devices.  
As AT device cost can often be prohibitive, many individuals with disabilities are 
unable to acquire the AT that they have been recommended by AT practitioners. 
Sometimes the cost of equipment, modifications, and accessories can total thousands of 
dollars, which many people with disabilities receiving Social Security benefits or welfare 
cannot afford (Wallace, 2011; Rutledge & Mclaughlin, 2008). For example, studies show 
that if Hispanic individuals cannot afford or repair a device with out-of-pocket expenses, 
they do not tend to explore or utilize other sources to fund the equipment without 
guidance (Guzman, 2009; Guzman & Ostrander, 2009). Providers may not be poised to 
provide this necessary guidance, as a common barrier to adequate service delivery cited 
by ATP-certified practitioners is a lack of awareness about appropriate funding sources 
for equipment (Long et al., 2007; Arthanat, Elsaesser, & Bauer, 2017). 
At Rancho Los Amigos CART, clients receive a recommendation to procure an 
assistive device, but then may not return to the AT clinic for follow-up. It is thus unclear 
to OT practitioners at CART whether clients were able to successfully purchase the 




Hispanic population in Los Angeles County, so identifying and addressing barriers to AT 
use is critical. 
Section Three: Broad societal need 
Technology develops and changes at a rapid rate. Therefore, keeping up with 
using the most up-to-date, evidence-based options can often be difficult (Goodrich & 
Garza, 2015; Waldron & Layton, 2008). Economics and globalization of trade have 
encouraged a high proliferation of untested devices that are marketed for sale for profit 
without evidence to inform their clinical use  (Waldron & Layton, 2008). Clients with 
disabilities who could benefit from using AT to support occupational needs rely on 
clinicians like OTs, PTs, engineers, and ATPs, to evaluate and provide appropriate AT 
devices. While every OT has training in entry-level AT competencies, OTs can specialize 
and obtain an Assistive Technology Professional (ATP) certification (Rehabilitation 
Engineering and Assistive Technology Society of North America, 2015). This 
certification is not exclusively available to OTs., Therapists, educators, rehabilitation 
counselors, technology developers, suppliers, and assistants can receive this certification 
and provide specialized AT services to consumers with disabilities (Arthanat et al., 
2017). Though this additional training can increase providers’ knowledge of the various 
AT options available on the market, it is not all-inclusive in preparing providers to 
recommend any AT device in the face of the over-proliferation of technology 
AT devices are intended to support clients’ abilities to meaningfully, 
independently engage in occupations (AOTA, 2014; AOTA, 2016). If clients’ needs and 




functional performance. For example, as an individual with a hip replacement heels, they 
may no longer require a cane or walker for ambulation. With other factors that contribute 
to device non-use, however, devices may be abandoned because they have not satisfied 
the user, were too difficult for users, were uncomfortable, or the user did not feel 
ownership or investment in it (Phillips & Zhao, 1993). In these scenarios, AT device 
discontinuance leaves gaps in clients’ functional performance as the occupational 
challenges the devices were prescribed to address remain unmet. For example, if a power 
wheelchair that helps someone with a high-level spinal cord injury (SCI) navigate the 
community breaks, then this individual may not have the means to move about their 
environment independently. Alternatively, if the user is not satisfied with the wheelchair 
because it is uncomfortable, does not hold a charge, or is perceived as stigmatizing, this 
could additionally result in non-use. Unmet occupational needs caused by device 
discontinuance occur worldwide, as studies beyond the United States confirm similar 
difficulties in user satisfaction with AT devices associated with non-use (Cruz et al., 
2016; Federici, Meloni, & Borsci, 2016; Sugawara et al., 2018). According to Phillips 
and Zhao (1993), device discontinuance results in ineffective use of federal, state, and 
local government and insurance funds. 
Section Four: Theoretical framework 
Theoretical lenses including Self-Efficacy Theory, Consumer Belief Model, and 
Diffusion Innovation Theory can be used to frame the problem of discontinuance in order 
to better understand contributing factors and how to manipulate them to ascertain a 




Self-Efficacy Theory involves people’s beliefs about how successful they will be 
in doing or learning a skill (Bandura, 1977). If someone has higher self-efficacy or 
confidence, a person will be more likely to initiate a behavior, expend more effort in 
practicing it, and work to overcome failures or obstacles when they occur in the face of 
performing a skill. Self-efficacy itself is commonly identified as a psychological factor 
related to discontinuance and non-adherence to medical interventions, including use of 
technology (Wessels, Dijcks, Soede, Gelderblom, & De Witte, 2003). If users with 
disabilities who are given AT do not feel confident that they know how to correctly use 
or why they should use an AT device, they are then more likely to discontinue its use 
(Martin et al., 2011; Arthanat, Simmons, & Favreau, 2012).   
The Consumer Decision Model, displayed in Figure 1, incorporates the Health 
Belief Model and Self-Efficacy Theory and illustrates how confidence affects device use  





(Stretcher & Rosenstock, 1997; Ohta & Ohta, 1997). According to the Consumer 
Decision Model, the likelihood that consumers will use equipment depends upon whether 
they perceive it positively or not. As shown in Figure 1, positive perception is directly 
affected by high self-efficacy and low cost (Ohta & Ohta, 1997). If someone perceives a 
device positively, this directly increases the likelihood of using it (Schulz et al., 2013). 
Diffusion of Innovation theory, as defined by Everett Rogers (2003) and shown in 
Figure 2, describes the process by which people adopt new technology or “innovations” 
(Sahin, 2006). The theorist proposes a conceptual model of steps and reasons by which 
people choose to adopt or reject technology, including both hardware and less-observable 
software, making it relevant to apply in the context of examining AT discontinuance. 
Rogers’ framework is useful to apply in combination with the Consumer Decision Model 
as studies have cited self-efficacy as a quality consistent with people who adopt 





innovations earlier on than others (Sahin, 2006).  
Relative advantage is a mechanism of action that involves the characteristics of a 
device itself (effectiveness, operability, durability, etc.) and if a users’ perception of 
efficacy with these qualities. If a device presents a higher relative advantage, presents as 
advantageous, and will not be considered physically or financially taxing to use, then it is 
more likely that someone will continue to use the device over time (Rogers, 2003; Sahin, 
2006). “Relative advantage” was one of only three factors in a study by Riemer-Reiss and 
Wacker (2000) that statistically significantly predicted device discontinuance. The 
“innovation-decision” process of Diffusion of Innovation Theory follows five steps, 
including knowledge, persuasion, decision, implementation, and confirmation. Each of 
these steps is directly affected and moderated by a number of factors, but it is important 
to note that a consumer’s decision to adopt or reject an innovation occurs at multiple 
points. Just because an innovation may initially be accepted by a consumer, continued 
communication and implementation is necessary to prevent later discontinuance or 
continued rejection (Rogers, 2003; Sahin, 2006). 
The “innovation-decision” process can be argued to mirror the five steps the 
Rehabilitation Engineering Society of North America (RESNA) Practice Guidelines for 
AT service delivery as shown in Table 1 (Arthanat, Elsaesser, & Bauer, 2017). According 
to RESNA, informing, assessing, strategizing, implementing, and follow-up are five steps 
necessary in order for AT services to be considered high quality, comprehensive, and 
consumer-centered (RESNA, 1996). In one study by Arthanat, Elsaesser, and Bauer 




provided according to these five steps. OTs represented 25% of this sample (Arthanat, 
Elsaesser, & Bauer, 2017). As shown in Table 1, ATP practitioners reported between 84-
90% of services provided in informing, assessing and strategizing and 76% of services 
provided in implementation as “high” or “very high” quality (Arthanat, Elsaesser, & 
Bauer, 2017). Only 64% of practitioners reported providing high- or very high-quality 
services when considering the final step, follow-up services (Arthanat, Elsaesser, & 
Bauer, 2017).  
Step Role of AT service provider (Elsaesser & Bauer, 2011) 
Perceived quality with 
service provision as  
[“high” or “very high” 
quality] 
(Arthanat, Elsaesser, & 
Bauer, 2017) 
1. Inform Provide information to primary and secondary consumers (uses and caregivers) what, why, how, and who uses AT 85%  
2. Assess Evaluate and gather information about person, device, task, and environment  90%  
3. Strategize Producing a consumer-centered, multidisciplinary plan of care to accomplish a specific goal 84%  
4. Implement Enact AT services, optimize resources, collaborate with clients according to a plan 76%  
5. Follow-up Assure that desired outcomes occur and device can be used over long-term  64%  
As the lowest category, follow-up service quality can thus be improved in order to 
“assure that desired outcomes occur and devices can be used over long-term periods” 
(Elsaesser & Bauer, 2011). 
 
Section Five: Model of the problem 
A model of the problem, shown in Figure 3, was created to summarize key factors 
stated in the evidence and how they are connected by mechanisms of Self-Efficacy 




Theory, Consumer Decision Model, and Diffusion of Innovation Theory (Bandura, 1977; 
Ohta & Ohta, 1997; Rogers, 2003). Of the factors included in the model, inadequate AT 
follow-up services and high perceived out-of-pocket costs (marked in gray on Figure 3) 
were deemed to be the most modifiable within the course of a 14-week capstone project 




 AT legislation and governing organizations such as the Tech Act and Centers for 





Medicare and Medicaid Services influence what equipment may be reimbursed at set 
rates (29 U.S.C. § 2202(2); Centers for Medicare & Medicaid Services, 2019; 
Department of Healthcare Services, 2019). On the right side of the model, legislation 
directly influences the variation in AT funding as underinsured individuals may not have 
coverage to pay for equipment. Inequity in coverage in turn directly affects people’s 
tendency to pay out-of-pocket for AT or durable medical equipment (DME), causing 
perceived cost of equipment to be high. Individuals from different racial, ethnic, and 
socioeconomic backgrounds tend to utilize different payment methods for AT and DME 
(Carlson & Ehrlich, 2006; Guzman, 2009), thus demographics further moderates the 
perception of out-of-pocket expenses. As shown in the Consumer Decision Model, if 
perceived cost is high then relative advantage and perception of the equipment decreases 
(Ohta & Ohta, 1997). This may directly lead to device non-use or non-acquisition.   
 Because the Tech Act and Centers for Medicare and Medicaid Services 
additionally mandate what kinds of AT services are reimbursable, legislation directly 
affects existing inadequate follow-up AT services (29 U.S.C. § 2202(2); Centers for 
Medicare & Medicaid Services, 2019; Department of Healthcare Services, 2019). 
Follow-up services are not always considered reimbursable, thus only a third to a half of 
people with disabilities aggregated in one systematic review experienced any form of 
follow-up after receiving AT and DME (Larsson Ranada & Lidstrom, 2017). Even if 
follow-up steps do occur, they are not always sufficient, as one study found that 47% of 
clients who received follow-up reported it was not satisfactory (Desideri, Stefanelli, 




directly affects device non-use and discontinuance, as barriers to device use such as 
damage, maintenance, updates, and further adaptations are not addressed (Sugawara et 
al., 2018; Phillips & Zhao, 1993).  
Inadequate AT follow-up services additionally directly leads to decreased self-
efficacy in using a device (Sahin, 2006). Demographics moderates this relationship 
between AT follow-up and self-efficacy, as factors such as race and socioeconomic status 
have been shown to reduce the frequency and quality of service delivery (Alston, Lewis, 
& Loggins, 2014; Durocher et al., 2017; Guzman & Ostrander, 2009). As shown by the 
Consumer Decision Model, low self-efficacy and high cost together directly cause a low 
likelihood or relative advantage in adopting a device (Ohta & Ohta, 1997; Schulz et al., 
2013). Low relative advantage, according to Diffusion of Innovation Theory, then 
directly influences an individual to not acquire a device or discontinue use of a device if 
it has already been acquired as it is not viewed as advantageous or beneficial enough in 





CHAPTER TWO: Evidence Informing Project 
Section One: Overview of need for follow-up 
One potential solution to discontinuance and non-acquisition is to administer 
follow-up outcome measures to identify challenges in AT device procurement. Follow-up 
outcome measures allow AT practitioners to determine whether clients are actually using 
their devices or not, opening up the potential to improve future AT services and assist 
discharged clients. The creation and piloting of a follow-up protocol is informed by a 
critical synthesis of available evidence. 
The need to use standardized, evidence-based, client-centered psychometric tools 
and assessments in AT service delivery is a recurrent theme throughout research literature 
focused on AT. There is a large gap in AT outcomes research, as therapists and providers 
call for more standardized measures and techniques that they can use in the service 
delivery process (Arthanat, Elsaesser, & Bauer, 2017; Long et al., 2007). Long et al. 
(2007) found that 70% of occupational therapists surveyed did not feel confident in their 
“evaluation of outcomes of AT and AT service.” Continuous follow-up is necessary in 
order to improve customization and device effectiveness. Standardized tools are 
unfortunately not commonly used in AT follow-up, as found in a survey of methods of 
follow-up in rehabilitation settings. Most common methods for follow-up included 
informal interviews (54%) and non-standardized measures (26%) (Elsaesser & Bauer, 
2011; Arthanat, Elsaesser, & Bauer, 2017). Standardized measures were only used 8% of 
the time, while 11% of clinics surveyed had no method in place for follow-up (Elsaesser 




According to Larsson Ranada and Lidstrom (2017), the method of service 
delivery should theoretically be evidence-based, however rigorous, evidence-based 
methods are not widely used or available (Tangcharoensathien, Witthayapopopsakul, 
Viriyathorn, & Patcharanarumol, 2018; Elsaesser & Bauer, 2011). Obtaining and piloting 
evidence-based, standardized, outcome measures in order to improve follow-up services 
and identify challenges with device non-use could feasibly be completed at Rancho 
within a 14-week capstone span. 
Section Two: Critical synthesis 
Prior to selecting potential outcomes measures, it is important to examine existing 
outcome measures reported in the literature and used in practice. A review of sixteen 
relevant studies focused on AT outcomes research was conducted in order to identify 
follow-up measures used in the AT field for evaluating outcomes for individuals with 
disabilities using AT and DME. 
A variety of outcome tools were used across the sixteen studies. The most 
common tools used included the Quebec User Evaluation of Satisfaction with Assistive 
Technology (QUEST 2.0), Psychosocial Impact of Assistive Devices Scale (PIADS), and 
Canadian Occupational Performance Measure (COPM) (Arthanat, Elsaesser, & Bauer, 
2017; Bernd, Van Der Pijl, & De Witte, 2009; Harris & Sprigle, 2008; Pinkelman, Roll, 
& Greene, 2016; Kinney & Gitlow, 2015; Demers et al., 2001; Federici, Meloni, & 
Borsci, 2016; Desideri et al., 2014). The Matching Person and Technology (MPT) set of 
measures was widely identified as a useful measure across studies, though other measures 




Fuhrer, Demers, & Deruyter, 2007; Fuhrer, 2007). In one systematic review of outcome 
assessments, the QUEST 2.0 was used across 15 out of 53 studies while other tools, 
including the PIADS, Functional Independence Measure (FIM), and Individually 
Prioritized Problem Assessment (IPPA), were each used in one study (Larsson Ranada & 
Lidstrom, 2017). These findings were consistent with the findings of another systematic 
review identifying the QUEST 2.0, PIADS, and COPM as the most widely used measures 
in AT outcomes assessment (Bernd, Van Der Pijl, & De Witte, 2009). Other evidence-
based, reliable, and valid tools that were used less commonly across studies included the 
Assistive Technology Outcome Measure (ATOM), Occupational Therapy Functional 
Assessment Compilation Tool (OTFACT), Assistive Technology Use Follow-up Survey 
(ATUFS), Siva Cost Analysis Instrument (SCAI) (Desideri et al., 2014; Harris & Sprigle, 
2008; Federici, Meloni, & Borsci, 2016; Andrich & Caracciolo, 2007). A comparison 
chart of tools, their features, reliability, validity, and supporting evidence is included in 
Appendix A. 
The types of outcomes measured by these tools included subjective and objective 
themes of interest. Some subjective themes that the tools, including the QUEST 2.0, 
PIADS, and COPM, focused on included quality of life, well-being, socialization, AT 
usability, and satisfaction with devices and services (Larsson Ranada & Lidstrom, 2017; 
Pinkelman, Roll, & Greene, 2016; Bernd, Van Der Pijl, & De Witte, 2009). These 
subjective themes were primarily gathered via self-report. Objective themes resulting 
from AT use were collected via practitioner report and included cost, functional 




by measures such as the SCAI, FIM, and MPT (Andrich & Caracciolo, 2007; Larsson 
Ranada and Lidstrom, 2017; Bernd, Van Der Pijl, & De Witte, 2009). Financial cost was 
not a commonly reported, as the SCAI was the only measure directly focused on 
collecting cost-specific data.  
As the types of outcomes collected differed across subjective and objective 
results, the questions used to collect these responses additionally varied. The structure 
and prompts in questions are important in eliciting certain levels of specificity and 
sensitivity. Likert-type questions were most commonly used across tools in order to 
evaluate outcomes of satisfaction, participation, device effectiveness, and usability 
(Bernd, Van Der Pijl, & De Witte, 2009; Larsson Ranada and Lidstrom, 2017). The 
Likert scales varied, however, in the number of points as measures used either 5-point, 7-
point, or 10-point scales (Harris & Sprigle, 2008; Pinkelman, Roll, & Greene, 2016; 
Kinney & Gitlow 2015). The 5-point scales were the most commonly used in order to 
abbreviate time required for administration, like the scale in the QUEST 2.0 in Figure 4. 
 The methods used to administer these outcome assessments included the 
computer, telephone, paper questionnaires, and in-person interviews (Harris & Sprigle, 
2008; Federici, Meloni, & Borsci, 2016; Arthanat, Elsaesser, & Bauer, 2017; Bernd, Van 
Der Pijl, & De Witte, 2009). Telephone and online administration was most common 
between measures and across studies. A few measures have been validated for use across 





computer, phone, and in-person administration formats, including the QUEST 2.0, 
PIADS, and COPM (Federici, Meloni, & Borsci 2016; Andrich & Caracciolo, 2007; 
Kinney & Gitlow, 2015; Harris & Sprigle, 2008; Arthanat, Elsaesser, & Bauer, 2017; 
Bernd, Van Der Pijl, & De Witte, 2009). Researchers who used online administration, 
however, acknowledged the challenge of reaching users with disabilities who have 
difficulties accessing the Internet or computer secondary to their disabilities (Arthanat, 
Wu, Bauer, Lenker, & Nochajski, 2009). Using in-person interviews, however, can limit 
the amount of retention and recruitment as it may require more time and resources for 
participants to travel to a location; a combination of approaches is thus most accessible to 
following up with AT users with disabilities (Harris & Sprigle, 2008). 
The time necessary to administer outcome measures ranged from between 5-10 
minutes with the QUEST 2.0, PIADS, ATUFS, and ATOM up through 1.5 hours with 
open-ended focus groups, the USAT, and OTFACT tools (Bernd, Van Der Pijl, & De 
Witte, 2009; Federici et al., 2016; Harris & Sprigle, 2008). According to Harris & Sprigle 
(2008), 30 minutes would be considered a reasonable amount of time to administer tools 
online, via the phone, or in-person, however longer than this span was too burdensome to 
participants and resulted in difficulties with scheduling and retention. 
 Cost of obtaining these measures is another factor to consider. Many tools, 
including the QUEST 2.0, PIADS, ATUFS, and ATOM are freely available online, while 
others like the MPT, COPM, and OTFACT cost between $25 and $90 to acquire 
(Institute for Matching Person and Technology, 2018). While these costs are not 




The participants of the studies reviewed were relatively diverse when considering 
disability diagnoses, AT device types, and demographics. Cerebral palsy, spinal cord 
injury (SCI), and multiple sclerosis (MS) were the most common diagnosis seen across 
studies (Harris & Sprigle, 2008). Additional diagnoses included Guillain-Barré syndrome 
(GBS), osteoporosis, Parkinson’s Disease, muscular dystrophy, stroke, arthritis, autism, 
vision and hearing impairments, and developmental disabilities (Arthanat et al., 2009; 
Desideri et al., 2014; Lenker, Harris, Taugher, & Smith, 2013; Seok & Dacosta 2014; 
Pinkelman, Roll, & Greene, 2016; Harris & Sprigle, 2008). This range of diagnostic 
conditions  represents a wide variety of disabilities with physical, cognitive, social, 
sensory, and behaviorally associated impairments. Of the device types represented across 
studies, the majority of AT evaluated were mobility devices, such as manual wheelchairs, 
power wheelchairs, canes, and crutches; measures used with these devices included the 
QUEST 2.0, COPM, PIADS, USAT, ATOM, OTFACT, and ATUFS (Arthanat et al., 
2009; Demers et al, 2001; Federici et al., 2016; Harris & Sprigle, 2008). Hearing devices 
were the second most common devices evaluated and other device categories represented 
by at least two studies included augmentative and assistive communication, durable 
medical equipment in the bathroom, computer and information technology tools (Larsson 
Ranada & Lidstrom, 2017; Arthanat et al., 2009; Desideri et al, 2014; Federici, Meloni, & 
Borsci, 2016; Harris & Sprigle, 2008; Bernd, Van Der Pijl, & De Witte, 2009). The 
samples’ demographics were majority white, although most included approximately 5-
10% representation of minority groups such as African Americans and Hispanic 




95 years old, although the majority of users were between ages 20 and 65. Representation 
of gender ratios varied between 30–70% female, with the majority of studies having a 
larger sample of female than male participants. The majority of samples included 
individuals who were unemployed, made less than $10,000–$20,000 annually, and lived 
with family members (Arthanat et al., 2009; Demers et al, 2001; Federici, Meloni, & 
Borsci, 2016; Harris & Sprigle, 2008; Bernd, Van Der Pijl, & De Witte, 2009). 
Generalizations about sample characteristics should be interpreted with caution, however, 
as many studies did not include details about their sample’s demographics or had 
relatively small, purposive samples. The years of AT experience of participants varied 
greatly, as many users were new to the AT service delivery process (Pinkelman, Roll, & 
Greene, 2016), while others were “power users” of AT with over 15 years or experience 
(Seok & DaCosta, 2014; Lenker et al., 2013).  
Studies varied greatly when considering their procedure for when to follow-up 
with participants to administer tools. Tools across studies were administered between 3 
and 32 months after technology was implemented, though the average amount of time 
was between to 5-7 months after technology implementation (Harris & Sprigle, 2008; 
Demers et al., 2001; Federici, Meloni, & Borsci, 2016; Bernd, Van Der Pijl, & De Witte, 
2009; Larsson Randa & Lidstrom, 2017). 
 AT outcomes studies were based in diverse settings internationally. Five of the 
sixteen studies were located in Italy (Federici, Meloni, & Borsci, 2016; Andrich & 
Caracciolo, 2007; Desideri et al., 2014; Larsson Ranada and Lidstrom, 2017; Bernd, Van 




Germany, Canada, Australia, and South Korea representing European, North American, 
and Asian countries (Larsson Ranada and Lidstrom, 2017; Bernd, Van Der Pijl, & De 
Witte, 2009; Friesen, Theodoros, & Russell, 2015). In one systematic review, 10 out of 
16 studies were based in the United States (Bernd, Van Der Pijl, & De Witte, 2009). 
Regions represented in the USA included urban and rural areas of New York, Colorado, 
the Pacific Northwest, and Midwest (Lenker et al., 2013, Pinkelman, Roll, & Greene, 
2016; Arthanat et al., 2009; Harris & Sprigle, 2008). Though most studies were 
conducted through AT-specific agencies and facilities, at least four studies each collected 
data from participants in schools, outpatient settings, rehabilitation hospitals, and 
community-based settings (Bernd, Van Der Pijl, & De Witte, 2009, Larsson Ranada and 
Lidstrom, 2017; Lenker et al., 2013, Pinkelman, Roll, & Greene, 2016; Arthanat et al., 
2009; Harris & Sprigle, 2008).  
The reliability and validity of the studies included and outcome measures 
themselves fluctuates greatly. There are not many up-to-date studies on outcome 
measures published, and those studies are not rigorously designed (Larsson Ranada and 
Lidstrom, 2017; Bernd, Van Der Pijl, & De Witte, 2009). While two systematic literature 
reviews were identified and included in this review, experimental designs were lacking; 
most studies had quasi-experimental, descriptive case studies, position papers, or 
literature reviews (Larsson Ranada and Lidstrom, 2017; Bernd, Van Der Pijl, & De 
Witte, 2009). Other individual studies piloted use of measures using pre-post research 
design, exploratory methods, or field tests of measures (Pinkelman, Roll, & Greene, 




2013). While studies by Federici, Meloni, & Borsci (2016) and Seok and DaCosta (2014) 
were conducted on a broad scale and had between 749 and 1,472 participants, the 
majority of other studies reviewed had small sample sizes ranging between 10-72 
participants (Kinney & Gitlow, 2015; Andrich & Caracciolo, 2007; Desideri et al., 2014; 
Lenker et al., 2013; Harris & Sprigle, 2008). Control groups, randomization, and blinding 
were not present in any studies, as the clinicians who provided direct AT services to 
clients recruited for studies were usually the personnel administering outcome measures. 
Biases thus cannot be eliminated for researchers and participants in their report of AT 
outcomes. Most studies included had limited generalizability and threats to validity 
including: sample size, sample homogeneity, representativeness, and quality of methods 
so the results and recommendations of for outcome measures must be interpreted with 
caution (Larsson Ranada and Lidstrom, 2017; Bernd, Van Der Pijl, & De Witte, 2009). 
When examining the qualities of the measures themselves, most had strong 
reliability and validity. The QUEST 2.0 had good content validity, construct validity, 
interrater reliability, test-retest reliability, internal consistency (Larsson Ranada and 
Lidstrom, 2017; Bernd, Van Der Pijl, & De Witte, 2009; Desideri et al., 2014; Federici, 
Meloni, & Borsci, 2016; Arthanat, Elsaesser, & Bauer 2017). The PIADS demonstrated 
good internal consistency, construct validity, test-retest reliability, content validity, and 
clinical utility (Kinney & Gitlow, 2015; Arthanat, Elsaesser, & Bauer, 2017; Harris & 
Sprigle, 2008). The ATOM had good content validity, convergent validity, internal 
consistency according to Harris and Sprigle (2008) and Bernd et al. (2009). With the 




reliability (Andrich and Caracciolo, 2007). The COPM has excellent, well-established 
reliability and validity, including test-retest reliability, construct and content validity, 
internal consistency, and sensitivity to change across populations in a wide variety of 
settings (Larsson Ranada and Lidstrom, 2017; Bernd, Van Der Pijl, & De Witte, 2009; 
Pinkelman, Roll, & Greene, 2016). The MPT has demonstrated good content, criterion, 
and construct validity, internal consistency, and test-retest reliability (Larsson Ranada 
and Lidstrom, 2017; Bernd, Van Der Pijl, & De Witte, 2009). The ATUFS, based off of 
the MPT measures, has had good internal consistency, although has not been as widely 
used or validated as other measures (Federici, Meloni, & Borsci, 2016). The OTFACT 
has been shown to have satisfactory reliability and validity (Harris & Sprigle, 2008). The 
IPPA, similar in structure and administration to the COPM, has good validity and low 
test-retest and interrater reliability (Larsson Ranada and Lidstrom, 2017; Bernd, Van Der 
Pijl, & De Witte, 2009). 
Section Three: Implications for capstone 
The COPM, QUEST 2.0, and specific items pulled from the ATUFS would be 
most suitable to use as follow-up measures for Rancho’s AT services. 
The primary outcome theme of interest is non-acquisition and non-use. Additional 
useful outcomes include quality of life, satisfaction, functional performance, well-being, 
and cost. Very little information about time consumption and cost-effectiveness was 
included across measures (Lenker et al., 2013); only the ATUFS directly inquired about 
non-use and discontinuance, listing both cost and time consumption as options to explain 




about device acquisition and open-ended question about costs from acquisition, repairs, 
maintenance, and services pulled from the ATUFS could address the non-use theme, as 
this was the only tool that included information about discontinuance.  
Designating specific equipment-related occupations on the COPM or pulling 
questions from the ATUFS would be appropriate, as adapting or creating measures 
unique to specific outpatient rehabilitation settings was done in multiple studies (Bernd, 
Van Der Pijl, & De Witte, 2009; Arthanat et al., 2009, Pinkelman, Roll, & Greene, 2016). 
If measures must be adapted, getting expert feedback from both professionals and users 
themselves is important in refining and making tools relevant (Arthanat et al., 2009). 
The QUEST 2.0 and COPM otherwise address all other outcomes of interest 
while still maintaining good reliability and validity. The QUEST 2.0 acknowledges 
elements of both device and service-related outcomes, which are important to collect as 
both factors strongly influence non-use and can be used to improve future service 
delivery (Lenker et al., 2013; Larsson Ranada & Lidstrom, 2017). The QUEST 2.0 and 
COPM are relatively easy and fast to administer. The COPM is already utilized broadly 
at Rancho Los Amigos across outpatient rehabilitation services, so it would be feasible to 
expand its use more consistently to CART and Driving Rehabilitation (DR) and would 
not incur additional costs for the rehabilitation center. Self-report measures that limit 
clinician and subject burden can increase retention in studies and, in turn, increase 
compliance with follow-up services; if outcome measures are short and easy to complete, 
clients will be more likely to comply with them (Harris & Sprigle, 2008). With this in 




item PIADS by Jutai & Day (2002), or 67-question measure used by Seok and DaCosta 
(2014) would be too time-consuming to complete consistently. All three selected 
measures could be administered together in less than half an hour. 
Logistically, using telephone and computer-based methods to contact and 
administer measures to clients was the most common method utilized in the literature and 
would be feasible to use at Rancho. The COPM and QUEST 2.0 are validated with both 
of these administration platforms. In order to ensure compliance, clinicians can present 
the plan to provide follow-up assessments when clients are first admitted and agree to 
receive AT services, priming clients to be receptive to participate in future measures. 
Rancho serves a population of people across the life span with neurological diagnoses 
such as cerebral palsy, GBS, SCI, MS, stroke, traumatic brain injury, sensory 
impairments, and more. These diagnoses as well as a wide variety of device types were 
well-represented in the participant populations in the evidence. All people receiving AT 
and DME recommendations from CART, DR, and outpatient services would be eligible 
to participate in follow-up.  
According to Harris and Sprigle (2008), designating a particular time point to 
administer follow-up measures is one method to standardize measures’ administration. 
Setting an arbitrary time, such as the 6-month mark after someone’s final AT 
recommendation has been received, to follow-up would be useful as discontinuance 
commonly occurs around the 7-month time point (Harris & Sprigle, 2008; Larsson 
Ranada & Liddstrom, 2017; Riemer-Reiss & Wacker, 2000). As long as setting this 




to use the 7-month time point as inclusion criteria in order to offer additional support 
finding funding or adjustment of devices as needed.  
 While AT outcome tools are useful in gathering information about subjective and 
objective outcomes, ultimately learning more about whether a participant was able to 
successfully acquire a device or even still uses the device is essential at a minimum 
(Bernd, Van Der Pijl, & De Witte, 2009). Once AT practitioners have information on 
non-use, they can provide additional supports for clients unable to acquire AT or improve 




CHAPTER THREE: Description of Capstone Project 
Section One: Site description 
The capstone project 
combined a concentration in 
Advanced Clinical Practice and 
Research on-site for 14 weeks at 
Rancho Los Amigos National 
Rehabilitation Center. This facility provides services to 4,000 inpatient and 71,000 
outpatient clients each year who have neurological diagnoses, including stroke, brain 
injury, and SCI (Los Angeles County Health Services, 2019). Rancho is the Model SCI 
Center serving California and the west coast of the United States. Rancho has extensive 
programs available for clients. In addition to typically prescribed rehabilitation 
intervention, Rancho offers adaptive sports programs, aquatic therapy, restorative 
gardening, wellness and adaptive exercises, and community support groups offer options 
for clients to engage in beyond their typically prescribed rehabilitation sessions.  
Rancho’s CART is an outpatient assistive technology clinic employing a 
multidisciplinary team of OTs, PTs, SLPs, and rehabilitation engineers who collaborate 
with clients in the AT service delivery process. The CART team specializes in 
interventions for computer/phone access, augmentative and alternative communication, 
and seating and positioning. CART has a “Model Home” attached which has 
demonstration equipment in a bathroom, living room, kitchen, and bedroom so outpatient 
and inpatient clients can visit to trial the devices before purchasing. 






The OTs working at CART provide recommendations for AT to a diverse variety 
of clients. Recommendations may include switches, adaptive computer equipment, 
environmental control units, leisure equipment, home modifications, and more. Examples 
of interventions provided are shown in Figure 6. While these equipment 
recommendations addressed important occupational needs for clients, the CART OTs had 
no protocol in place for following-up with clients to ensure they were able to acquire and 
use the recommended devices. The CART OTs identified the need to develop and test the 
feasibility of a follow-up protocol to better support clients after they obtain a device 
recommendation. 
Activities to develop, implement, and evaluate the follow-up protocol included: 
• Shadowing and providing direct services to clients receiving OT at CART and 
General Outpatient Services 
• Conducting needs assessment interviews with therapists across the Rancho 
campus, AT users, and Know Barriers peer mentors (past clients of Rancho who 
have disabilities themselves who are employed to provide support to current 
Figure 6: Examples of CART OT interventions  
(iPad with wanchik adapted stylus for artist with C5 SCI; Xbox Adapted Controller with 







• Drafting and developing adaptations to outcome measures as needed 
Changes included: 
o One question was selected from the ATUFS to shorten time administering 
the measure 
o Pre-intervention data unavailable for COPM, so change data was unable to 
be calculated 
• Pilot use of follow-up tool with multiple clients who received AT services from 
Rancho clinics (CART and DR) 
• Conduct in-service presentation to OT department staff 
• Evaluate feasibility of use of follow-up tool using criteria recommended by 
Orsmond and Cohn (2015) 
Section Two: Follow-up protocol 
According to the critical synthesis of the evidence discussed in Chapter 2, the 
COPM, QUEST 2.0, and specific items pulled from the ATUFS would be most suitable 
to use as follow-up measures for CART OT’s AT services (Bernd, Van Der Pijl, & De 
Witte, 2009; Kinney & Gitlow, 2015; Federici, Meloni, & Borsci, 2016). The QUEST 2.0 
and ATUFS were freely available and the COPM did not incur any additional costs to 
pull from files at Rancho. The capstone researcher read through the manual for all three 
measures to prepare for accurate administration. The primary outcome theme of interest 
for the CART OTs was non-acquisition and non-use, which would be measured by a 




by CART OTs for administration over the phone, so the question specifically addressing 
discontinuance was prioritized. Additional useful outcomes that CART OTs were 
interested in collecting included successful performance with equipment and satisfaction 
with equipment, which could be measured by the COPM and QUEST 2.0 (Bernd, Van 
Der Pijl, & De Witte, 2009). These measures were presented to the CART OTs, who 
raised concerns about the amount of time it would take to administer all three 
assessments over the phone. In order to shorten the time of administration, it was 
determined that the QUEST 2.0 and COPM may not both be necessary as both collected 
satisfaction information.  
A group of 15 OTs and SLPs from CART and outpatient rehabilitation services 
were surveyed to conduct needs assessment for follow-up services. Therapists reported 
that follow-up would be most easily conducted over the phone by calling past clients. 
Results of the survey indicated that measures used throughout CART OT initial 
assessments included Snellen acuity charts and 
Brain Injury Visual Assessment Battery for 
Adults to screen vision, gross manual muscles 
and range of motion testing to identify access 
methods, and the Rate of Perceived Exertion 
(RPE) Scale shown in Figure 7 (Borg, 1982). 
The RPE is a simple 10-point Likert-scale used 
to subjectively ask individuals how much physical demand they experience during an 
activity (Borg, 1982). With AT, the RPE is used by the CART OTs to obtain subjective 
Figure 7: Rate of Perceived 





reports of how easy or difficult a device is to use. While the COPM was regularly utilized 
in other areas of Rancho’s outpatient rehabilitation services, the needs assessment and 
shadowing of evaluations revealed it was not consistently used at CART. Lack of 
previous COPM use within CART OT services yielded no pre-intervention performance 
and satisfaction values collected for the COPM in this study. Alternatively, the RPE was 
included in the follow-up protocol as it was used in all CART OT evaluations and offered 
a good baseline for performance levels across participants. The CART OTs always 
obtained an RPE score of 1 or 2 for equipment recommendations, indicating high ease or 
“very weak” physical exertion, for equipment recommendations from all clients (Borg, 
1982). For example, if one device was self-reported as a 3 for difficulty on the RPE, the 
CART OTs continued to explore alternative devices or changing settings (ex. mouse 
speed, sensitivity, switch position or size) to reduce this self-report to a 1 or 2 on the 
RPE.   
Section Three: Implementation 
An initial draft of the CART outcome protocol was developed with feedback from 
the CART and DR OTs. This outcome protocol handout is included in Appendix B.  The 
CART and DR OTs provided a convenience sample of clients who had received 
equipment recommendations and were discharged within the past six months to follow-
up with. The original period of 6 months post-discharge provided a sample that was 
deemed too small (n=23) and thus the recruitment timespan was widened. A total sample 
of N=69 clients combined between CART (n=47) and DR (n=22) was gathered by 




and DR clients between May 2015 to May 2019. Inclusion criteria was non-limiting and 
included any client who had received a finalized recommendation for any type of 
equipment. Demographics of the sample gathered from electronic medical records and 
documentation are listed in Table 2. 
CART Sample (n=47)  Driving Sample (n=22) 
Average age 46  Female 10 
Female 13  Male 12 
Male 34  Diagnosis 
Diagnosis  SCI 7 
SCI (between C1-C5) 16  Stroke 5 
Amyotrophic lateral sclerosis 7  Spina bifida 2 
Cerebral palsy 6  Cerebral palsy 2 
Multiple Sclerosis 5  Amputation 2 
Parkinson’s disease 3  Poliomyelitus 1 
Stroke 2  Orthopedic injury 1 
Muscular dystrophy 2  Anxiety 1 
Acute axonal motor neuropathy 1  Traumatic brain injury 1 
Charcot Marie Tooth Disease 1  
Juvenile rheumatoid arthritis 1    
Frederick's ataxia 1    
Myasthenia gravis 1    
Orthopedic injury 1    
Odontoid pannus 1    
Progressive supranuclear palsy 1    
The sample’s age range and diagnostic categories gathered for this capstone were 
consistent with populations reported in the 
literature (Arthanat et al., 2009; Desideri et al., 
2014; Lenker et al., 2013; Seok & Dacosta 
2014; Pinkelman, Roll, & Greene, 2016; 
Harris & Sprigle, 2008). 
  Total CART Driving 
Sample 









Table 2: Characteristics of sample 
	





Equipment recommended to the sample of clients from CART OT included 
mounts, desks, switches, adaptive computer mice, keyboards, typing aids, mouth-sticks, 
smart speakers, styluses, adaptive gaming equipment, tablets, laptops, phones, wheelchair 
controllers, and television remotes. Equipment recommended to the sample of clients 
from DR included hand controls, mirrors, spinner knobs, chest harnesses, cushions, turn 
signal extensions, and gas pedal extensions. The literature indicated that most studies 
evaluated mobility equipment and hearing devices; computer and information technology 
equipment was less common, indicating that this capstone project may contribute unique 
information (Larsson Randa & Lidstrom, 2017; Arthanat et al., 2009; Desideri et al, 
2014; Federici, Meloni, & Borsci, 2016; Harris & Sprigle, 2008; Bernd, Van Der Pijl, & 
De Witte, 2009). 
 At least one day of each week throughout the capstone time period was dedicated 
to attempting to contact participants and analyzing follow-up results. Of the 69 total 
participants, 44 (63%) were successfully contacted, as shown in Table 3. Phone calls 
were attempted with all participants, as well as emails, letters, and in-person meetings if 








Method of contact Combined CART Driving Successful contact 
Phone 69 47 22 CART: 
31 
Driving: 
11 Average # of phone calls per person 1.77 2.04 1.18 
E-mail 15 10 5 1 
Mail 10 10 0 0 
In-person 1 1 0 1 





Section Four: Barriers and challenges (personal and project-wide) 
Multiple challenges were identified that could limit the course of the capstone 
project or broader implementation. Anticipated difficulties in contacting past recipients of 
AT services to administer measures were addressed by utilizing multiple methods of 
administering measures and contacting clients early on in the capstone time period. The 
use of  multiple modes of contact and outcome measure administration, such as phone 
calls, letters, emails, and in-person meetings, would theoretically have increased the 
chances of contacting individuals if contact information was disconnected or out-of-date. 
Contacting clients in the first weeks of the 14-week capstone period allowed additional 
follow-up attempts to occur (i.e. at least three phone calls) and provision of follow-up 
next steps (i.e. follow-up appointments, referrals, or resources) over the latter half of the 
14-week period. 
Because direct client care was a requirement for the capstone in Advanced 
Clinical Practice, it was anticipated that there would be difficulties managing time 
between different aspects of the follow-up project while still meeting productivity 
expectations. In order to address this barrier, a thorough time log was maintained and 
faculty and site mentors were consulted frequently to assist with or take over client 
caseload as needed. Designating one day each week to the follow-up protocol 
development and analysis was retrospectively an optimistic estimate. Duties for the 






Section Five: Additional capstone activities 
 Over the course of 14-weeks, additional learning activities at CART and the wider 
Rancho community emerged. The activities listed below were completed to build 
Advanced Clinical Practice knowledge and skills in AT, inform the development and 
piloting of the follow-up protocol, and shape the researcher’s clinical reasoning skills 
with diverse populations. 
Additional activities included: 
• Carrying caseload of clients in CART and General Outpatient OT 
• Providing computer and phone access consultations to inpatient clients with SCI 
• Providing home visits to clients unable to travel to CART or in need of home 
modification recommendations 
• Providing teaching assistant support to AT coursework for local OT program 
• Reviewing 3D-printed switches from Makers Making Change non-profit 
organization 
• Writing evaluation, progress, and daily documentation notes for client caseload 
• Coordinating client care with other members of the rehabilitation interdisciplinary 
team 
• Writing grant to Rancho Los Amigos Foundation to obtain smart speakers to 
demonstrate in inpatient and outpatient clinics 
• Contacting wide network of community-based organizations that provide AT 




• Consultation and referral of clients to AT facilitator at local Independent Living 
Center  
• Assisting two clients directly with the grant-writing process 
• Creation of a comprehensive funding resource with 76 grants, 21 scholarships, 
and handouts on community-based organizations 
• Refining funding resource with focus groups of therapists and Know Barriers peer 
mentors 
• Shadowing and observing intervention sessions in Vocational Rehabilitation, 
Lifestyle Redesignâ, and DR 
• Participating in department-wide and clinic-specific meetings 
• Exploring and documenting manufacturer cleaning and sanitation protocols for a 





CHAPTER FOUR: Evaluation & Outcomes 
Section One: Logic model 
 
 
Resources   Activities  Outputs  Outcomes  Impact 
• Site mentors at 
Rancho 
• Faculty mentor at BU 
• Time of capstone: 14 
weeks with 40 
hours/week dedicated 
• Outcome measures 
(COPM, QUEST 2.0, 
RPE, ATUFS) 
• Clients with 
disabilities who have 
received AT from 
Rancho in the last 6-
12 months 
• Rancho Los Amigos 
clinics (CART, DR) 
• Time at a staff 
meeting in order to 
disseminate results 
• Shadow and 
provide direct 
services to clients 
at CART 




• Pilot use of follow-
up tool with 
multiple clients 
who received AT 
services  
• Conduct in-service 
presentation to staff 
• Evaluate feasibility 
of use of follow-up 
tool using criteria 
from Orsmond & 
Cohn (2015) 



















































Figure 8: Logic model of study 
 
 As shown in the logic model in Figure 8, outputs of this project include data about 
AT satisfaction and AT non-use as well as a procedure for continued follow-up. In order 
to determine the success of these outputs, analysis of outcome measure results and 
evaluation of the feasibility of the follow-up protocol is necessary. 
  





Section Two: Outcome measure results 
Subsection One: COPM 
 The Canadian Occupational Performance Measure (COPM) was a useful measure 
to obtain information about participants’ self-report of satisfaction and performance with 
occupaitons that they were using AT devices to engage in. Although the ability to 
calculate change scores was unavailable, the importance, performance, and satisfaction 
information for occupations related to the equipment participants were recommended. 
Occupations listed in the AOTA Practice Framework that participants reported using 
their AT and DME for included home management, community mobility, social 
participation, communicaiton, leisure, work, and education, as shown in Figure 9 
(AOTA, 2014). A total sample of 24 participants from CART and DR completed the 
COPM post-intervention questions. They reported the importance of occupations they 
were using equipment for, their perceived participation in these occupations with use of 
equipment, and their satisfaction with this performance level on the COPM 10-point 
Likert scale (1-low, 10-high). 
 




























Figure 10: Relation of performance/satisfaction  
 
 As shown in Table 5, the average importance participants reported was 9.63 on 
the 10-point Likert scale, indicating participants felt the occupations they were using 
equipment for were very subjectively important. Average performance and satisfaction 
were 8.83 and 8.38 respectively, indicating participants felt they were performing well 
and were highly satisfied with this performance level. As shown in the scatter plot on 
Figure 10, the slope of a trendline plotted between the performance and satisfaction 
values is 0.94, indicating a positive relation between performance and satisfaction. The 
Pearson correlation between these variables is r=0.52, indicating a moderate positive 
association. 
Subsection Two: QUEST 2.0  
 The Quebec User Evaluation of Satisfaction with 
Assistive Technology (QUEST) 2.0 was piloted at the 
beginning of the study, but was not continually used as it 
was deemed redundant and tedious. The Device subscale 
was used with 7 participants, with an average score of 32.1 (0-low satisfaction, 40-high 
QUEST 2.0 Results 
Subscale n Average score 
Devices 7 32.14 




















satisfaction). The Services subscale was used with 9 participants, with an average score 
of 17.7 (0-low satisfaction, 20-high satisfaction).  
Subsection Three: RPE  
 The Rate of Perceived Exertion (RPE) Scale was completed by 24 participants, 
with an average score of 2.3 (0-low physical exertion, considered easy’ 10- high physical 
exertion, considered difficult). This indicates that most participants felt that the 
equipment they were using was relatively easy to use, with a few outliers. As the CART 
OTs aim to achieve a score of 1 or 2 on the RPE during evaluations for technology, the 
average score of 2.3 shows that participants continue to perceive the equipment as easy to 
use.  
Subsection Four: ATUFS  
 The results of Assistive Technology Use Follow-up Survey (ATUFS) data on 
discontinuance is reported in Figure 11. Of the total sample (N=44) successfully 
contacted via phone, email, and in-person interviews, 50% (n=22) had not yet acquired 
recommended equipment and 46% (n=20) had successfully acquired the recommended 
equipment. Two individuals refused to report their device acquisition. Of the participants 
who had successfully acquired equipment, 35% (n=7 or 16% of the sample total) had 
discontinued use of the equipment. Approximately 65% (n=13, or 30% of the sample 








Figure 11: ATUFS data on discontinuance for total sample (CART and DR 
combined) 
 
 As shown in Figure 12, when asked for further justification about why 
participants had not yet acquired devices, the majority reported (n=8) they were “in the 
process” of obtaining equipment or had difficulty with the “expenses” of the equipment 
(n=5). Other reasons included “finding something else” (n=4), having a change in 
priorities (n=4) or health status (n=2), and receiving a “lack of information” about where 
and how to purchase equipment (n=1). 
 































 When separating the data of CART and DR clients, additional themes emerge. Of 
the CART sample (n=32) successfully contacted via phone and in-person interviews 
shown in Figure 13, 44% (n=14) had not yet acquired recommended equipment and 53% 
(n=17) had successfully acquired the recommended equipment. One individual refused to 
report their device acquisition. Of the participants who had successfully acquired 
equipment, 41% (n=7 or 22% of the sample total) had discontinued use of the equipment. 
Approximately 59% (n=10, or 31% of the sample total) of those who had acquired the 
equipment were still using them at the time of interview. 
When asked for further justification about why participants had not yet acquired 
devices, participants reported (n=4) they were “in the process” of obtaining equipment or 
had difficulty with the “expenses” of the equipment (n=3), “found something else” (n=3), 
or had a change in priorities (n=3), a change in health status (n=2), or received a “lack of 













CART Assistive Technology Use Frequency Survey
(ATUFS) Data







discontinuance of devices, is 
shown in Table 7. Two 
participants had lost the 
devices, two unfortunately had 
passed away, one no longer 
needed the device, one had a 
broken device, and one found 
that the device was not meeting 
their needs.  
The majority of DR 
participants had not acquired 
the equipment at the time of 
interview (n=8, 67%). One 
participant refused to discuss 
their equipment use. A quarter 
of the DR sample (n=3) had successfully acquired their driving equipment. Interestingly, 
none of the DR participants had 
discontinued use of the 
equipment they were recommended.  
ATUFS (CART) 
Acquired 17 (53.1%) 
Still using 10 (58.8%) 




Passed away 2 (28.5%) 
Lost it 2 (28.5%) 
No longer needed 1 (14%) 
Broken 1 (14%) 
Not meeting needs 1 (14%) 





In process 4  (28.5%) 
Expenses 3 (21.4%) 
Found something else 3 (21.4%) 
Priority change 3 (21.4%) 
Health change 2 (14.2%) 
Lack of information 1 (7.1%) 
















Driving Assistive Technology 




The lack of discontinuance 
noted in the DR sample may be 
interpretted as consistent with the 
nature of the occupation of driving, as 
these individuals are required by the 
Deparment of Motor Vehciles to use 
this equipment to safely operate cars. 
Without the adaptative equipment, 
individuals from the DR sample would not be physically or legally able to operate their 
vehicles independently or safely. 
Even so, the majority of the DR sample had reported non-acquisition (n=8) for a 
variety of reasons as shown in Table 8. The prevailing reason for non-acquisition 
individuals cited was that they were in the process of trying to find or buy the equipment 
and so were not currently driving or did not currently have a license. Two people reported 
the equipment was too expensive, one reported they could not find the equipment, one 
reported they were no longer interested in driving and no longer needed the device, and 
one reported that they did not feel driving was a priority currently.  
Section Three: Follow-up next steps 
 Regardless of whether a participant from CART or DR had reported non-
acquisition, discontinuance, or continued use of recommended equipment, all received 
offers from the researcher for follow-up appointments or inquiries for other services 





Still using 3 (25%) 






No license yet 4 (50%) 
Expenses 2 (25%) 
No longer needed 1 (12.5%) 
Priority change 1 (12.5%) 
Could not find 1 (12.5%) 
Table 8: Reasons for non-acquisition 






information or appointments as they felt their current equipment needs were well met. 
Two individuals (4%) had passed away, so this information was communicated to the 
care team of physical and speech therapists who were also carrying this client on their 
caseload. Nine participants (19%) accepted offers for follow-up appointments, either 
because they had questions arise about the original equipment recommendation they had 
previously received or had new equipment needs surface. Follow-up appointments were 
accepted by participants who reported non-acquisition, non-use and continued use. The 
proportion of clients who requested follow-up next steps that were continuing to use 
devices (50%), discontinued using the device (57%), or never acquired the device (50%) 
were relatively similar. Five individuals (11%) accepted referrals to the independent 
living center local in Downey for support with additional disability-related needs and ten 
individuals (21%) requested assistance with locating alternative funding sources for their 
equipment as expenses were a limiting factor. These ten individuals were each given a 
lists of grants tailored to their specific needs (i.e. available to Southern California 





Figure 15: Next steps taken during follow-up process 
Section Four: Feasibility evaluation 
The purpose of this feasibility study was to evaluate whether standardized 
outcome measures could be piloted in a follow-up protocol for CART. The ATUFS, 
COPM, and QUEST 2.0 were selected to pilot with clients with disabilities who received 
AT or DME recommendations.  Three main objectives for feasibility studies as outlined 
by Orsmond and Cohn (2015) were evaluated, including: recruitment capability and 
sample characteristics; data collection procedures and outcome measures; and resources 
and management of the study.  
These objectives pose the following general questions: 
• Can therapists at Rancho recruit clients who have received AT recommendations 
to use these measures?  
• How appropriate are the data collection procedures and outcome measures for the 


















follow-up AT services? Do these measures identify AT non-use or non-
acquisition or problems that may up to them? 
• Does the research team have the necessary resources available and the ability to 
administer these measures? 
Together, these feasibility criteria were used to evaluate how successful the tools 
were, what changes needed to be made to the follow-up assessment process, and whether 
the measures can continue to be used as follow-up measures for CART OT beyond the 
scope of this capstone project. 
Subsection One: Recruitment capability and capacity 
 A sample of convenience was used by consulting lead OTs at CART and DR, 
who provided a list of discharged clients that the therapists deemed in need of follow-up. 
Three OTs at CART and DR were receptive and supportive of the study, referring their 
clients. Participants’ past medical history, medical documentation, and contact 
information was readily available in the electronic medical record. Demographics and 
characteristics of the sample are discussed in Chapter 3. Having a majority male 
population with an average age of above 45, with a wide age range between 19-90, with 
predominant diagnoses including spinal cord injury, cerebral palsy, stroke, ALS, and MS 
was comparable to the samples used across literature on device discontinuance (Phillips 
& Zhao, 1993; Riemer-Reiss & Whacker, 2000; Federici, Meloni, & Borsci, 2016).  
Originally, recruitment occurred for clients who were discharged in the last six 
months, but this did not yield a high enough volume of clients (n=23) and a shortage of 




contact, the time period for discharge was increased to include January 2018 through 
May 2019 for CART and May 2015 through May 2019 for DR. The eligibility criteria 
included any client who had received a finalized recommendation for any type of 
equipment in order to perform any type of occupation. These criteria were inclusive, as 
restricting the types of equipment or types of occupations the devices were used for 
would have been too limiting in obtaining a large sample size. Obstacles to recruitment 
included difficulty contacting participants and limited time between daily therapy 
sessions scheduled with clients. Of the 44 participants successfully contacted, two 
refused to participate secondary to lack of interest.  
Study participants demonstrated evidence of need for the follow-up protocol as 
51% requested additional information, referrals, or appointments. Without this protocol, 
the participants who had discontinued or not acquired equipment would not have been 
offered additional support. Additionally, 100% of participants who completed the 
services subscale of the QUEST 2.0 reported that this was the only form of follow-up 
they had received since discharge. 
Subsection Two: Data collection procedures and outcome measures 
 Data collection procedures were evaluated to see if they were appropriate for 
participants, required a reasonable amount of time, and if outcome measures collected 
sufficient information about device discontinuance and satisfaction. 
 As predicted during the needs assessment, contacting participants over the phone 
was more effective than via email, mail, or in-person. All participants were attempted to 




participants. Of the participants successfully contacted over the phone (total N=42, 
CART n=31, DR n=11), the average amount of time spent interviewing and 
administering outcome measures was 15 minutes, while the range of time spent on single 
phone calls was between two to thirty minutes. While all outcome measures were 
validated for administration over the phone, this amount of time was still deemed 
cumbersome and unrealistic for therapists to dedicate amongst their daily schedules. 
Productivity requirements and documentation were reported by Rancho therapists during 
a needs assessment as barriers that limit the amount of client care coordination therapists 
have time for. Three total phone attempts were made and then a letter was sent to 
participants in the mail if participants were unable to be reached via phone. No 
participants responded to mailed messages. If email information was included in the 
electronic medical record, participants were emailed, though it is possible that the contact 
information in the electronic health record was not up-to-date or participants had opted 
not to respond. Ten caregivers communicated with the researcher over the phone as their 
family member or care recipient was unable to verbally communicate at the time or was 
unavailable.  
 Another possible barrier and limitation to this protocol is that, since many 
assistive devices recommended to participants included phone or computer access-
focused equipment, participants were unable to access their devices to answer or respond 
to the researcher’s contact attempts. Additionally, the conversation with participants 
during some phone calls were difficult to understand as many participants were using 




often picked up ambient noise or background conversation in participants’ surroundings 
that impacted the intelligibility of conversations on some calls.  
 The complete QUEST 2.0 was only piloted with 7 participants, while the devices 
subscale was piloted with 9 participants. It was discontinued after use with these 
participants as the questions consistently confused participants and not all questions on 
the device subscale applied to the equipment used by each participant. For example, the 
weight of a device is a more meaningful descriptor to evaluate for a mouth-stick user  as 
the stylus is manipulated by being held in someone’s teeth, than evaluating the weight 
would be for someone using a smart speaker which is solely operated by voice and never 
physically touched. The amount of time dedicated to this measure was deemed too 
cumbersome and the QUEST 2.0 was not administered for the full sample.  
The COPM was a fast, valuable method to gathering information about 
participants’ performance and satisfaction with equipment. Framing reflections about 
equipment use within the occupations that participants were using equipment for opened 
up opportunities to build rapport and begin a conversation about what other occupations 
participants may require assistance with. Although no pre-intervention COPM values 
were available making administration of the measure non-standardized, the post-values 
were still collected and deemed valuable to the follow-up process. 
The ATUFS, while the only measure that discussed device discontinuance, was 
too long to use all 21 questions. Instead, question 17, which specifically asked about non-




the ATUFS non-standardized, adapting the question made it more feasible to administer 
in a short amount of time. 
 Of the outcome measures piloted in the follow-up tool, none were administered in 
a truly standardized method, instead adapting them to conserve time and shorten the 
length of phone calls. Adapting the measures reduces their reliability and validity and, as 
such, these results should be interpreted with caution.  
Subsection Three: Resources and management of the study 
 The CART OT follow-up protocol was created and implemented with no funding. 
All outcome measures were freely available and interpreters were readily available able 
through Rancho’s contracted language services for phone calls (n=3). CART was able to 
supply all paper, computer, stamps, and phone connection materials needed to administer 
the follow-up tool.  
 The design of the tool with multiple outcome measures was time and labor 
intensive for the researcher to administer. Consultation with therapists at CART and DR 
revealed that therapists do not have time available in their busy daily schedules to 
dedicate to continuing to use these measures secondary to productivity requirements and 
documentation deadlines.  
 Results were unable to be documented in the formal electronic medical record as 
these calls were not formally considered reimbursable, so electronic data was kept in 
password-protected, encrypted excel files and hard copies of notes were kept in locked 
cabinets. Phones and computers were always readily available for use. Additionally, 









CHAPTER FIVE: Dissemination 
	
Section One: Goals of dissemination 
 
In order to share the results of the capstone project with the wider occupational 
therapy field, dissemination occurred and will continue to occur in a variety of formats to 
reach a larger audience. Key takeaway messages of the project to be communicated in 
dissemination efforts are listed in Table 9.  
Theme Key Message 
1. Device 
discontinuance 
There are a variety of factors that contribute to device discontinuance 
and non-acquisition, including dissatisfaction, expenses, lack of 
information, and low self-efficacy. Occupational therapists are 
uniquely poised to evaluate, identify, and address these barriers to 
meaningful device procurement and use. 
2. Follow-up 
Following up with clients who have received recommendations for AT 
and DME is essential to preventing future device discontinuance and 
addressing new or persisting needs of clients. While using 
standardized outcome measures such as the ATUFS and QUEST 2.0 
may not be feasible to administer in a large rehabilitation setting, there 
is still value to attempting follow-up with every client and collecting 
information about performance and satisfaction, such as with the 




There are a variety of sources available to fund AT or DME even if 
traditional funding sources may not reimburse a device within 
California. These include Medicare, Medi-Cal, private insurance 
organizations, California State Department of Rehabilitation, regional 
centers, independent living centers, grants, vocational services, 
workers’ compensation, special education, and California Children’s 
Services. Grants and scholarships are available to fund equipment if 
clients are willing and motivated to complete applications with or 
without support from caregivers or therapists. 
Table 9: Key messages of capstone project 
One long-term goal of dissemination efforts is to decrease AT discontinuance and 
non-acquisition by increasing awareness and providing tangible resources to OTs for use 




however, an aggregated, lengthy follow-up study on a large scale to monitor if 
discontinuance rates change would be needed. A large-scale study was not feasible within 
the course of a 14-week capstone practicum time span.   
Instead, short-term goals such as increasing therapists’ awareness of device 
discontinuance, increasing the number of funding options therapists are aware of, and 
increasing the number of follow-up attempts therapists incorporate into practice are more 
realistic and measurable in a shorter time frame.  
Section Two: Audience 
 The primary audience that the results of this capstone project will be directly 
communicated with and disseminated to include OTs located in Southern California and 
Boston, as well as those attending national conferences. OTs information will be shared 
with may include those working at Rancho Los Amigos National Rehabilitation Center, 
Boston University Occupational Therapy Department, and members of AOTA and 
RESNA professional organizations. Additionally, the project report will be made 
available online on Los Angeles County SharePoint and the ProQuest database for 
therapists to continue to access beyond the scope of immediate dissemination activities. 
Trusted spokespeople or organizations that are open to hosting dissemination efforts 
include professional organizations (i.e. AOTA, RESNA, ATIA) and department 
supervisors (i.e. inpatient and outpatient OT department leaders at Rancho, program 
director at Boston University). Additionally, the OT site supervisors directly involved in 
this project agreed to continue to field questions and inquiries about the project materials 




 The secondary audience that results will be shared with include the users and 
consumers of AT and DME themselves. Therapists who are oriented to the follow-up 
protocol and funding resource will be able to use these results with their clients to 
improve their AT services and outcomes. Additionally, the Know Barriers network at 
Rancho, a professional organization of peer mentors with disabilities who work closely 
with clients to facilitate information sharing and self-advocacy, was oriented to the 
funding resource and trained to use it to inform and guide Rancho clients in need of 
grants. Providing tailored training to the Know Barriers network will potentially increase 
the number of grants people with disabilities at Rancho apply for and, in turn, how many 
devices are successfully procured. 
Section Three: Delivery methods 
 The format of dissemination methods for this project will include written 
documents, electronic documents, and oral presentations. Completed and future 
dissemination activities are listed in Table 10 according to chronological order. Please 
refer to Appendix C for a copy of the poster design that was presented at Boston 
University and will be presented at the future AOTA and RESNA conferences in 2020, if 
accepted by conference review committees. Please refer to Appendix D for a copy of the 





Location Format Audience Key messages 
Priority 
& Timing 






Peer mentors with 
diverse disabilities 
employed to work 
directly with inpatient 


























OT clinical faculty and 
fellow EL-OTD 
candidates 
























SLPs, PTs, OTs, and 
rehabilitation engineers 










General public (widely 
and freely available); 
academic researchers and 
students 










Staff across Los Angeles 











OTs who are members of 











practitioners (OT, PT, 
SLP, rehabilitation 
engineers) 
1, 2, 3 July 2020 (future) 
Table 10: Dissemination activities, format, timeline, audience, and key messages 
Section Four: Budget 




the researcher leading this project, some activities do require personal monetary 
investment. Presenting at national conferences, such as AOTA or RESNA, will include 
costs such as: poster printing ($60–$120), airfare and travel expenses (~$400–$600), 
registration ($350–$400), and lodging ($200–$300). Presenting at BU on August 23rd  
incurred airfare (~$400–$600) and lodging ($200) costs. Publishing the capstone report 
within the Boston University Library database itself costed $115 and printing a hard copy 
for the Rancho library costed approximately $15. 
 Other activities, including presentations to the Know Barriers network, Rancho 
OT department meeting, and CART department meeting did not incur any additional 
costs as these meetings already had audiovisual equipment, projectors, and resources for 
printing handouts freely available as needed. 
Section Five: Evaluation of dissemination  
Outcomes of dissemination efforts may include therapists’ increased self-efficacy 
in applying follow-up techniques, increased understanding of AT funding sources, and 
increased awareness about AT discontinuance. A pre/post-test was created incorporating 
5 questions on a 5-point Likert scale so attendees could self-report their knowledge and 
understanding of AT and DME follow-up and funding. This test contained questions 
created to evaluate the attendees’ perspectives on the Key Messages included in Table 9 
and was refined with feedback from site mentors with content-specific expertise . The 
pre/post-test was completed by attendees of the Rancho OT department meeting both 
before and after the PowerPoint presentation; a copy of this pre/post-test is included in 




change on the pre/post-test (p<0.01), as the average score on the pre-test was 14.4 out of 
25, whereas the average score on the post-test was 18 out of 25. There was an average 
change of 3.6 points on this test, indicating that the information communicated in the 
department meeting had mildly improved attendees’ knowledge and confidence of AT 
and DEM follow-up and funding. 
For both conferences and presentations when attendees may not be staying long 
enough to complete a written pre/post-test, recording the number of attendees that visit 
the poster may suffice as a measurable outcome. On the ProQuest database, the number 
of times the capstone paper is accessed is conveniently tabulated by the online system. 
Completed and projected evaluation criteria for dissemination methods are 
summarized in Table 11. 
Location Evaluation criteria Outcome 
Rancho Los Amigos Occupational 
Therapy Department Meeting 
Pre-test and post-test 
administered before and after 




of 3.6 points on 
pre/post-test 
Boston University Entry-Level Doctor 
of Occupational Therapy Department 
Pre-test and post-test 
administered before and after 
presentation; Number of 
attendees 
20 attendees 
Know Barriers Peer Mentor Network Number of peer mentors oriented to resource 5 attendees 
Center for Applied Rehabilitation 
Technology Department Meeting 
Number of therapists attending 
meeting 9 attendees 
American Occupational Therapy 
Association 2020 Conference in 
Boston, MA 
Number of therapists visiting 
poster Future activity 
Rehabilitation Engineering and 
Assistive Technology Society of North 
America 2020 in Arlington, VA 
Number of therapists visiting 
poster Future activity 
Boston University Library Number of times paper is accessed Future activity 





CHAPTER SIX: Conclusion 
Although the use of outcome measures including the ATUFS, QUEST 2.0, and 
COPM were not deemed feasible to continue to use in a standardized format in the 
context of Rancho Los Amigos’ CART and DR clinics, this does not necessarily preclude 
these measures from being sustainable and valuable in other settings for follow-up. 
Follow-up, as shown in the evidence and results of this project, is a difficult step to carry 
out with fidelity, regardless of whether clients receive AT recommendations or not.  
This project demonstrates the value of attempting follow-up, in spite of the 
numerous obstacles and barriers to doing so in practice. Broad recommendations can be 
drawn from the findings of this project to improve follow-up services regardless of the 
use of standardized measures. While it is difficult, attempting follow-up is still essential 
as it was shown that many participants could benefit from follow-up appointments, 
funding information and assistance, or referrals to other clinics. Offering follow-up 
appointments to all clients, regardless whether they are still using equipment allows 
clients to address persistent or new occupational needs. 
In order to make it easier to follow-up with clients despite productivity 
requirements and a busy daily schedule, it is recommended to implement a system to 
schedule reminders to call clients at set time intervals. For example, the CART OTs were 
trained to use Outlook Tasks to schedule reminder calls between 3-6 months after clients 
were seen in the CART clinic. This ensures that a system is in place to keep follow-up 
with all clients in case they have other needs that arise. Across practice settings, a similar 




information is safeguarded. By spacing 
out the scheduling of these follow-up 
reminders, it decreases the burden of 
calling a large volume of clients at 
once.  
Finally, having access to 
resources beyond traditional state and 
federal insurance sources is necessary 
to support clients who struggle with the 
expense of equipment. Over the course 
of this project, a funding resource was 
created containing handouts on 76 
grants, 21 scholarships, the State Department of Rehabilitation, Independent Living 
Centers, and more.  
 Device discontinuance is a widespread issue with AT and DME. In order to 
identify and address barriers to device non-use and non-acquisition, follow-up services 
should be provided and additional equipment-related assistance offered to all clients. 
Follow-up steps do not necessarily need to include standardized measures if this will 
limit the feasibility of conducting follow-up services at all, but the use of standardized or 
non-standardized measures can provide useful information to support future research on 
AT and DME outcomes. Outcomes information could provide data to improve future AT 
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APPENDIX A: Comparison of follow-up and outcome measures 
 





scale (1- not 
satisfied; 5- 
very satisfied) 















• Good content validity 
• Good construct validity 
• Good interrater reliability 
• Good test-retest reliability 
• Good internal consistency 
• Simple, easy to administer 
• Fast 
• Can be used in-person, 
online, or over phone 
• Used in English, Dutch, 
Italian, Danish, French, 
Swedish, Japanese 
Bernd, Van Der Pijl, 
& De Witte, (2009) 
Desideri et al., 
(2014); Federici, 
Meloni, & Borsci 
(2016); Arthanat, 
Elsaesser, & Bauer 
(2017); Demers et 
al. (2001); Arthanat 
et al. (2009) 
Larsson Ranada and 
Lidstrom (2017) 









Free Impact of AT on 







• Good clinical utility 
• Simple, easy to administer 
• Fast 
• Can be used in-person, 
online, or over phone 
• Used in English, Spanish, 
French, Chinese, Korean 
Bernd, Van Der Pijl, 
& De Witte, (2009) 
Harris & Sprigle 
(2008);  Jutai & 
Day (2002); Kinney 
& Gitlow (2015) 
Arthanat, Elsaesser, 
& Bauer (2017) 













• Individualized  
• Standardized 
• Widely used in AT 
outcomes 
• Translated into 35 
languages 
• Good test-retest reliability 
• Good construct validity 
• Good content validity 
• Good internal consistency 
• Good sensitivity to change 
• Used across diverse 
populations in a wide 
variety of settings 
Bernd, Van Der Pijl, 
& De Witte, (2009) 
Pinkelman, Roll, & 
Greene (2016) 















• Good content validity 
• Good criterion validity  
• Good construct validity  
• Good internal consistency 
• Good test-retest reliability 
• Large, long set of forms to 
administer 
• Training required 
Scherer, Jutai, 
Fuhrer, Demers, & 
Deruyter, (2007) 
Bernd, Van Der Pijl, 
& De Witte, (2009) 






& Bauer (2017) 
ATOM 19 items 
4-point Likert 
scale 
Free AT usability and 
services  





and burden of care, 
service satisfaction, 
user’s knowledge of 
AT resources 
• Fast, easy to administer 
• Good test-retest reliability 
• Good content validity 
• Good convergent validity 
• Good internal consistency 
• Can be adapted to be 
device-specific 



























• Computerized test,  
• Long time to administer 
Satisfactory reliability  
• Satisfactory validity 
• Trichotomous tailored 
subbranching scoring 
Harris & Sprigle 
(2008) 
 
SCAI Fill-in chart Free Focuses on cost 
effectiveness analysis 
Social costs, fixed 
costs, and marginal 
cost  
 
Compared with the 
costs of non-
intervention.     
• Great variation among 
cases reduces reliability 
• No psychometric testing  









(21 subitems to 
find reasons for 
abandonment) 
Free Current use or non-
use  Sections: 
Use and non-use, 
Duration and 
frequency of use, 







• Good internal consistency  
• Not widely used 
• Easily adapted to be 
device-specific 
• Not many psychometric 
tests 
• Used in English and 
Italian 
Federici, Meloni, & 
Borsci (2016) 
 
 IPPA 5-point Likert 




ant, too difficult 
to perform) 
Free Extent to which 
difficulty/challenges 
have been diminished 
by technology 
• Good validity  
• Low test-retest reliability 
• Low interrater reliability 
Bernd, Van Der Pijl, 
& De Witte, (2009) 
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TP-certified practitioners’ perceptions of services as “high” 
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Measuring Device Use, 
Discontinuance, and Client 
Satisfaction in Rehabilitation Settings 
Casey Primeau
EL-OTD Capstone Project
Boston University, Class of 2019
Pre-test
Please tell me a little bit 
about how you feel 
about AT and DME 
currently 
Objectives
• Identify factors that contribute to 
device abandonment
• Describe the value of following up with 
patients who have received 
recommendations for AT or DME
• Identify sources of funding for AT and 
DME
EL-OTD Capstone vs. 
PP-OTD Residency
Entry-Level OTD
• 14-week capstone on-site at Rancho
• Coursework built into first 2 years on 
campus






My Journey to Rancho
Interest in Assistive Technology
Technology SIS Internship
Project Career and Project 
FOCUS
Level II- IP Neurorehabilitation 
at Rancho
Level II- Berkeley Unified School 
District
CART Multidisciplinary Treatment





APPENDIX E: Rancho OT Department Presentation Pre-test/Post-test 
 
Survey about Assistive Technology (AT) and Durable Medical Equipment (DME) Services 
 
I understand the value in following up with my clients who I recommend AT and DME to. 
1 2 3 4 5 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
I feel confident that I can follow up with my clients who I recommend AT and DME to. 
1 2 3 4 5 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
I plan to follow up with my future clients who I recommend AT and DME to. 
1 2 3 4 5 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
I understand how to use a measure to follow up with my future clients. 
1 2 3 4 5 
Strongly 
Disagree 
Disagree Neutral Agree Strongly Agree 
 
I feel confident in recommending funding sources for AT and DME. 
1 2 3 4 5 
Strongly 
Disagree 







APPENDIX F: Executive Summary 
Assistive Technology Recommendations: Measuring Device Use, Discontinuance, and 
Client Satisfaction in Rehabilitation Settings 
Rancho Los Amigos National Rehabilitation Center: Center for Applied Rehabilitation 
Technology (CART) 
Casey Primeau, BS, OT/s 
Academic Mentor: Ellen Cohn, ScD, OT, OTR, FAOTA 
Site Mentors: Kathleen Shanfield, OTR/L, MS, ATP and Denise Lau, OTR/L, MSOT, 
PAMS 
Assistive technology (AT) is a useful intervention in supporting people with 
disabilities in doing daily activities more independently. AT may include both high-tech 
and low-tech equipment such as power wheelchairs, iPads, smart speakers, styluses, 
adapted paper, or something as simple as a pencil grip. Although demand for AT is high 
as it can have a big impact on people’s lives, insurance companies may not reimburse this 
equipment as if it is not medically necessary. Some people have difficulty paying out of 
pocket for it as equipment can often be expensive. If cost is prohibitive, many people 
with disabilities do not acquire or cannot afford equipment recommended by AT 
practitioners, including occupational therapists (OT). AT device discontinuance, which is 
the phenomenon when people stop using a device, can be quite common. Reasons for 
discontinuance may include if the device is uncomfortable, does not work, broke, was 
lost, or no longer meets someone’s needs. People’s dissatisfaction with the equipment or 
the services they received can directly lead to AT device non-use and discontinuance. 
At Rancho Los Amigos CART, clients receive a recommendation to acquire AT, 
but then may not return to this specialty AT clinic for follow-up. It was thus unclear to 
the OTs at CART whether clients were able to successfully purchase the devices that 




protocol at CART is not unique, as many clinics have no system in place. There are a 
variety of methods used for follow-up, including use of outcome measures supported by 
research evidence to guide the process of gathering information from clients. 
Multiple outcome measures were piloted at CART to gather information about 
device use and satisfaction. The aim of this doctoral project was to evaluate whether 
these outcome measures could feasibly be used as a sustainable follow-up protocol. 
While use of these measures over the phone with a sample of 69 people showed that they 
were too time-consuming and cumbersome to continue to use in practice by CART OTs, 
they did facilitate determining whether the majority of clients had bought or used devices. 
Of the sample, half of the participants had not acquired recommended equipment, 
30% had continued to use equipment, and 16% had discontinued use of the equipment. 
For those who had successfully acquired equipment, average satisfaction with the devices 
was good. All clients were offered options for additional services such as referrals to 
other services, follow-up appointments, or resources for equipment funding. The number 
of clients who accepted these follow-up next steps that were continuing to use, 
discontinued using, or never acquired devices were relatively similar. These results 
suggest that offering follow-up support to all clients, regardless whether they are still 
using equipment allows them to address persistent or new needs. While follow-up can be 
time-consuming, it should still be attempted.  
Recommendations for improving follow-up with and without use of standardized 
measures is discussed. Follow-up allowed clients to request additional appointments, 




was created to distribute to therapists at Rancho so they could provide their clients with 
additional resources (grants, scholarships, and more) to fund AT equipment that 
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